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ABSTRACT 

A training program in coo^utar aducationtTastad in 89 
sacondary schools f ocusad on tba una of cooqputars as tools in all 
subjact araas. Bach school racaivad anough conqputars and softwara 
from IBM to aquip a full coaputar laboratory, Tba acbools vara 
organisad into local natworks in aigbt ragions and racaivad training 
and continuing support in thasa natwork gtpupm. At laast thraa 
taacbars froa aach school participatad in a aonth-long, intansiva 
CMqptttar aducatioa prograa prior to tha racaipt of tba coiqmtars* At 
tba bub of aach local natwork was a Taachar Training Instituta (TTI) 
which providad training and on-going airport during tha projact yaar. 
This raport docuaants tba TTI con^tar training prograas and 
idantifias critical faaturas of tha projact that raj^atad to its 
succass. Tha raport includas a discussion of tba aatbodology aaployad 
in tha study, a dascription of tba fora and contant of tha coaputer 
education institutas, a narrativa account of a "typical day" in ona 
of tba training prograas, an avaluatioa of tba program from 
participants' parspactiv^, and an analysis of tba kinds of personal 
and organisational characteristics that correlate with successful 
computer education activities. (JD) 
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Abstract 



The IStf/ETS Secondary School Computer Education Progran^vas 
initiated in the summer of 1983.. Eightynine secondary 
schools in three states each received a donation of IBM 
personal computers and 8<^ftvare valued at over $50,000. In 
addition to the hardware and software, teacher trainiog was 
also provided. Each school sent representatives to an . 
intensive » four-week, summer computer education workshop at 
a local teacher training institution. 

ETS developed the model for the training program, focusing 
attention on the use of the computer as a mult l*-purpo0e tool 
across all subject fields. The trainers from each of the 
twelve computer education Institutes elaborated on the ETS 
model in planning the summer workshop programs at each site. 

A case study was undertaken to document the activities that 
took place during the computer institutes and to describe 
elements that contributed to the success of the program. 
The observations and analyses identified 2.1 variables that 
related to the effectiveness of the computer education 
program. These included contextual elements, programmatic 
featurea and personal characteristics. Specific factors are 
elaborated in the report. 
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Itttrgductiott 



In the winter of 1983, the Internet ionel Btteines* Nechlne 
Corporation (IBM) inaagareted an aabitiooa, $8 aillion 
coapoter education prograa for aecondary echoola. 
Eightf-nine schools la three states each received a donation 
of fifteen f ally-e^nipped IBM Personal Coaputers and 
appropriate software. In addition, extensive inserviee 
training and follow-np support services were , provided for 
each school. 

The nodel for this prograa was developed by Educational 
Testing Service (KTS) at the request of IBM. ET8 was asked 
to organise the project and conduct all training and support 
activities. The project becaae knwwn as the IBN/ETS 
Secondary School Coaputer Education Prograa. 

The key features of the aodel designed by ETS were as 
follows: 

The prograa focused on the use of coaputers as tools in 
all subject areas, not just coaputer science or ''coaputer 
literacy.** 

. Each school received enough coaputers and software to 
equip a full coaputer laboratory, a facility large enough to 
have a significant iapact on the instructional process. 

Schools were organised into local networks in the eight 
regions identified by IBM, and they received training and 
continuing support in these network groups* 

At least three teachers frca each secondary school 
participated in a aonth-long, intensive coaputer 
education prograa prior to the receipt of the 
coaputers . 

Regular network aeetings were held throughout the 
school year to provide continuing inservice training 
and opportunities to share inforaation and to proaote 
the estab^shaent of a support network that would be 
self-sustaining after the end of the project. 

4t- the hub of each local network was an institution of 
higher education or a training center (referred to in the 
project as a Teach&r Training Institute or TTI) which 
provided training and outgoing support during the project 
year. TTI's were selected on the basis of prior eirperience 
in the field of technology and education and a successful 
record of providing inservice training to teachers. 

- Two experienced staff persons froa each TTI 
coordinated the local ptograa and delivered the 



trainiog «a4 sypport activities vitb the 
eesietesee of the ITS et«ff« 

- Bach of the TTI trainere received two veeke of 
special inatructioa at BT8 to introduce them to 
the IBN--PC 'and prepare thes to conduct the local 
computer education activities* 

Provision of extensive computer education vas one of the 
elements that differentiated this project from other 
computer **give-siray^ programs # In factf there were tvo 
training phases* In the first phase^ two staff members from 
each TTI journeyed to BT8 headquarters in Princeton for an 
intensive tfro**veefc training session. Working twelve to 
fourteen hciurs a day^ th*e trainers mere introduced to the 
IBN--PC*s» the softmare that mould be the focus of the 
program^ and the computer training model they mould he 
expected to follom when they returned to their local area* 

la the second phase, the TTI*s delivered instruction to 
25-30 teachers from the secondary schools in their local 
netmork* Bach TTI^-'centered netmork consisted of seven or 
eight high schools, and each high school vas allomed to send 
between three and five teachera to the nonth-long summer 
computer education program at the TTI* This report f'^cuses 
on the implementation of these four-meek computer training 
institutes* 

Purpose 

This study mas conceived as both a descriptive and an 
analytic project* The first goal vas to document the TTI 
computer training programs and make the record available to 
other educators* The second goal vas to identify critical 
features of the program that related to its effectiveness* 
This analysis vould be used to formulate recommendations to 
improve the quality of computer education programs* 

The case study approach seemed to be the most appropriate 
technique to use to accomplish these goals * An indepth 
study of . a limited number of sites could provide a 
journalistic account of the events that transpired during 
the training * Such an invest igat ion could depict 
hour-by*hour events, supplemented vith direct quotations and 
comments from the part icipants j and thereby meet the 
expository goal of this research • In addition, such an 
analysis could provide insight into the elements that made 
the training effective* Therefore, a case study appfoach 
vas adopted and resources vere concentrated on^ a detailed 
viev of tvo or three sites* 

The folloving sections include a discussion of the 
methodology that vas employed In the stud^, a description of 
the form and content of the computer education institutes , a 
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B«rr«Cive «eeoast of • "typical** 4ay la one of the tralaing 
progrcBV, an evalaatioa of the progrea froa the 
part icipente * perspective, end end enelyiie of the kinds of 
personal and organisational characteristics that correlate 
with successful coaputer education ectivities. 



Methodology 

Research Model 

This was an ohservat ional study that used qualitative data 
collection and analysis procedures. Unfortunately, there is 
no widely accepted taxonoay of qualitative techniques, and a 
nuaber of labels are' used soaevhat carelessly by social 
science researchers. The reseerch paradiga applied in this 
study falls into the class of techniques known as 
"participant observation,** **field' work,** **natttral ist ic 
inquiry,** or **case study research.** 

In such approaches the researcher atteapts to understand the 
phenoaena under study froa the perspective of the 
participants. This is accoaplished through detailed 
observations of naturally occurring behaviors and through 
open discussions with participants. The researcher coapiles 
extensive field notes describin.g observed behaviors and 
preserving direct quotations. These data become the basis 
for analysis. Though it is acre difficult to analyse 
qualitative data than quantitative data, there are valid 
procedures that can be used. One aust undertsfce an 
iapressionistic analysis. By extensively reviewing the 
record the researcher lets theaes snd coaaonalities eaerge 
that reflect upon the activities froa the viewpoint of the 
people who were directly involved. 

The strength of the qualitative approach is that it does not 
force preconceived experiaenter ideas and categorisations 
onto a situation where they are inappropriate. The 
liaitation of naturalistic research is that it is easy for 
the novice to allow biases and preconceived ideas to affect 
the observstions end analyses thst are aade. Consequently, 
one aust apply this approach with care. 

The reader who is interested in a aore thorough description 
of the use of qualitative strategies in educational research 
is directed to Bogdan ( Taylor (1973), Patton (1980), and 
Van Maanen (1983). 
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Sample Selcceion 



The goala of this study were to docuaent the training 
coapoiieiit of the eoaputer edttcatien nodel developed by ETS 
end to gein an understanding of the relative ef f ect iveneaa 
of various activities that vere incorporated into that 
■odel. Conaequently , an in-depth invest igetion ot m saall 
number of sites was undertaken rather than a cursory study 
of all twelve TTI snraer institutes. 

Most of the attention was focused on on a siegle site, » TTI 
whose trainers had shown a high level of enthusiasB during 
their own training period. Thia site is referred to as TTI 
#1 . In order to be able to sake some comparative analyses 
and determine the extent to which the events et the study 
TTI reflect events at all participating schools, 
observations were also made at two other sites. These sites 
were chosen solely on the basis of geographic proximity to 
the initial site. They ere referred to in this report as 
TTI #2 and TTI #3. 

Data Collection 

Four sources of data were used in this study: observations, 
8emi-9tructured interviews, written documents, and informal 
conversations. The major source of information wai six days 
of participant observetion at TTI #1, TTI #2, and TTI #3 
conducted during the final two weeks of the four-week summer 
computer education institute. These data were supplemented 
with three and one-half hours of interviews with the 
trainers at the three TTI's during the weeks following the 
summer workshops. 

The third information source used in the study was an 
extensive collection of documents which came primerily from 
TTI #1 and included: daily journals from each participant, . 
collections of lesson plans developed by each subject-matter 
special interest group, participants* reviews of articlee 
from professional journals, and participant's written 
evaluations of the institute. The finel source of 
information was a number of informal conver sat ibns with 
participating teachera that took place before and after each 
daily workshop and during the weeks following the conclusion 
of the training program. 



9»tm Analgia 



In the objective, ** joarnelietlc** coBponei|t of this study 
infornatioa vss presented vCthont drsving cone Ins ions or 
making JadgeMnts. Events were recorded as they occurred, 
direct quotations froa the participants and vord-for-vord 
excerpts fro« their jouruala and other printed aaterials 
were used to recapitulate the activities that took place 
during the sumer coaputer institute. Of course, soae 
selectivity wss exercised in the choice of events to report. 
However, care was taken to insure that aultiple points of 
view were presented and that a representative cross section 
of activities was described. 

Identifying relationships between activities and' outcoaes 
was a aore coaplex task. One strives to achieve a 
participant-centered reduction and synthesis of the 
inforaation rather than an observer-centered one. However, 
the nature of qualitative data (such ss field observations, 
anecdotes, etc.) precludes the kinds of ststistieal analyses 
that are coaaonly used in educational research to reduce 
bias and insure objectivity. Consequently, an alternative 
analytic strategy aust be used. 

The aost effective approach aight best be described as 
'*iaae.rsion; " the researcher conducts an extensive review of 
the record and allows the theaes and categorisations to 
eaerge froa the data. Though this sounds soaewhst aagical. 
It is not. There are carefully structured end aeasured 
procedures thst can be used to reduce threats to the 
validity of qualitative resesrch conclusions, including 
aultiple observers, review of supporting docuaentat ion and 
artifacts, etc. For exaaple, one coapares ispressions 
gained froa one source against other sources (triangulat ion) 
to insure that any tentative conclusions are an accurate 
reflection of the phenoaena under investigation. When 
applied with care, such aethods can yield a reliable suaaary 
of events and provide a valid reflection' of the subjects' 
perspective. 

In this ease an extensive review of field observations and 
docuaents was undertaken to allow patterna and theaea to 
eaerge froa the data. The field notes that were taken 
during the study were written up and reviewed. All the 
docuaents were reread as well, and r'eoccarring theaea and 
iapressions were noted. Patterna that eaerge froa the data 
were cross-checked against other sources, and 
correspondences and exceptions were noted. ' . 

One iaportant advantage in this study was the extensive 
aaount of written docuaentat ion that existed. The teachers 
at TTI #1 were required to keep daily journals in which they 
recorded their own iapressions and reactions to the 
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training. Copies of theso Joornol entries terired «• • 
c^ntittoing reality cheek Bering tke eaelycis plieee o£ the 
study, and they offered inveloeble evidence of the attitades 
and feelings of the participants. 



The case study yielded a vivid deacription of the progren in 
action: what took place, how it was organised, how the 
particpants behaved, etc. However, it wee difficult to 
capture both the orgenisetion of the prograa and its 
**spirit** in s single discussion. Therefore, these two 
topics will be seperated. First, there will be e 
description of the project in more objective terns — deily 
schedules, educetional goals, guest speekers, etc. Then a 
narrative report of e "typical day** at the sonner computer 
institute that tries to capture the feelings of the 
participants will be presented. 

The data base ^also included extensive evslustive information 
about the project. All Of the participants hsd multiple 
opportunities to share their aasessment of the program. 
Thus soother "result" of the study was an eveluatlon of the 
project from the participants* perspective. This section 
will conclude with a discussion of those evaluative 
judgements . 

Prograw Featttres 

The main components of any educational project include 
facilities, teachers, students, educational goals, and 
instructional activities and methods. Bsch of these 
components wss important in the summer computer training 
segment of the IBM/ST8 Computer Education Program. 

Facilities. In general, each TTI made one large 
classroom/ laborstory available for the computer-based 
activitiea and a number of elternative meeting aites for 
other functiona. At TTI #1 a large irregularly shaped room 
was designated as the computer laboratory. The room waa 
located in a new, modern building with wide hellways snd 
high ceilings. It bsd large windows running the full length 
of two walls, which provided e pleasant view as well as a 
reasonable amount of indirect light. Recessed florescent 
ceiling lights were the other source of illuminetion . 

The room wss equipped with sufficient electricel outlets, 
desks and chairs to accomodate 21 computers and students. 
All the furnishings were new, and the ehaira (in which 
participants would spend a great deal of time) were 
comfortable padded armcheirs thst swivelled end reclined. 



Description 
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fhm tafele* vere org^lalied La thr«e 4oabl€. rovs vith 
co«p«t«r« plac«4 back-to-^«ek doira tiia canter* In thi* «ayt 
partieipaaCa facatf lOBe' colleagaat directly acroaa the deakt 
aad cat tide by tide with othera. 

Bookabsl^eie for etoriag aoftvara and other naterials ran the 
lengich.of one wall. White, "liquid ■arfcer'* writing sorfacet 
covered th-e other two walla. These were need for leaeona 
and noted irtien the claea aet in the laboratory. 

Part i.'^ipante in the suaaer institnte at TTI #1 aleo had 
accea« tu three additional claaarooaa for group neetinga* 
One vac large enough to hold the whole group and one or two 
coaputert' for denonatration purpoiea.- The others were used 
for aaal'ier aesaions. All weje equipped with new, aodern 
furnishings and had the saae cleany .elegance of . the coaputer 
laboratory. 

Because this was a coaputer education prograa, the 
**f acilit ies** included aore than juat classrooas and 
associated learning spaces. The project also required 
coaputer hardware and software. The laboratory waa equipped 
with 28 IBM Personal Coaputers. Bach had 129* bytes of RAM. 
2 single-sided disk drives and color aonitors. To conserve 
space, not all stations at TTI #1 "fere equipped with 
printers, but there were a sufficient nuaber of IBM dot 
aatrix printers for everyone to have access when necessary. 

" . ■' • ' 

Extensive software was also available. During the four 
weeks of the suaaer institute each participant worked with 
the following software: 

Introductory: The Instructor, Typing Tutor, Coaputer 
Discovery, and ATI tutorials* 

Operating Systeas ^nd Languagea: IBM PC-DOS 2.0, 
BASIC, Lobo, Karel the Bobot , and Private 
Tutor . 

General Applications: -Easywriter, Pfsifile, Visicalc, 
Pfs:grapb, Pfs:report, and Saartcoa tl* 

Educational Caaes and Siaulations: Free Enterprise, 
The Question, SnoOper Troops I & II, Delta. 
Drawing, and 8RA software packages* 

Trainera . The two trainer's who directed the 
activities at TTI #1 were extreaely well qnalified* They 
were faculty aeabera at an institution that stressed ^ 
teaching as auch as reseai^h and had a long history of 
providing inaerviee training to teachera. More iaportantly, 
the Education Departaent in which they worked was coaaitted 
to proaoting the use of aicrocoaputers in education. Their 
regular teaching responsibilities focused in this area. One 
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•peci«ll8«d in adaliilstraeive Applications: tke other was 
iatereate4 in tlio proe«aa of iAatitntional ehaase and tha 
probleaa involved in introdocing ianovationa into tha 
acb : )la. 

Thair taaching atyles aaa«ed eqaaily vail toited to the taak 
at hand. Both oaed a great deal of hanor; each vaa often the 
btttt of the other's jokea . They alee had a aoaevhat 
iconoclaatic outlook tovard educational intt ittstiona , vhich 
aeesed to serve thea veil vhen vorking vith teachera . 

Farticipanta. Bach participating school selected 
four teachers to ettend the soaaer coapoter institute. In 
keeping with the project 'a goal of promoting the use of 
coapoters in as aany subjects as possible, schools were 
encouraged to select faculty froa different diaciplinea. 
The 28 teachers vho sttended the sovaer institute st TTI #1 
forued s reasonable cross-sect ion of the staff at the seven 
schools. There vere alaost equal nnabers of teschers froa 
the sciences and the huaanitiea. tfhen •pecial-interest 
groups (SIG's) vere foraed by subject area there vere enough 
people to support groups in the folloving fields: 
Nscheaatics, Science, Bnglish, Coaputer Applicat iona , and 
Business. The teachers rsaged in sge froa 27 to 60 (the 
distribution eppesred to be^ rensrksbly onifora scross ege>. 



Bducstionsl Coala. The progrsa aodel developed by 
ET8 stressed the use of the coaputer ss a aultipurpose tool, 
rsther than aerely a tutor (to deliver coaputer assisted 
instruction) or a tutae (to be prograaasd in a language such 
as BASIC, LOCO or PASCAL). Siailarly, the project atressed 
the use of softvare that fitlfilled general purpoaes, such ss 
word processing, dsts bsse asnageaent, and spreadsheets, 
rsther than software that delivsred single instructional 
leasons. Tha trainera at TTI #1 incorporated thess goals 
into their suaaer coaputer institute. 

There were four aajor objectives: learaiag about the 
IBM-PC, aasterin^ the vsrious pieces of Softvsre, developing 
lesson plans for incorporating coaputers into classrooa 
activities, and plsnning for iapleaentation of a school'-wide 
coaputer progrsa. A siaplified overview of the schedule et 
TTI #1 illustrstes bow the trsiners iocorporsted these four 
object ives • 

The instroctiottsl eaphasis shifted doriag the four wssks ss 
people gained facility and skill. The underlying 
organisational principle waa that the teachers first had to 
be introduced to the new technology, then develop a certeio 
facility with it, before they could begin. to incorporate it 
into their educational planning and think about introducing 
it to othsrs. In siaplified fora the schedule vaa as 
follows: 



13 



lat redact ioa to the ProgrM 
Bardvara: Gettlag to Kiiov tlie IBM-PC 
Software: Word Proceaalng 



Week 2 



Prepariag Leseon Plane 
Hardvare: DOS 2«A 

Software: Data Base Menagenent Syetene 



Veek 3 



Coatinoed Leteon Preparation 
Software: Spreadeheett 



Week 4 



Developing School Plant 
Continued Leeeon Preparation 
Software: Miecellaneoos 



In reellty there wee conaiderehle owerlep end integration of 
these topics. Moreover » while this cepsole eonnery 
illustrates the overall plan of the coapoter education 
progreB» it does not do justice to the diversity of topics 
that were actually discussed during the four wec\s. A 
partial list of other topics reflecting the prog.'aa*s 
secondary objectives included: 

Installation of Hardware 

PC-DOS 

Maintenance 

Security 

Instructional Software, including SRA, MECC, etc. 
Prograaning (LOGO, BASIC) 

Philosophical and Ethical Issues in Bducational 



Educational Change Theory 
Equality of Access to Computers 
Advanced Graphics, including CAD Systens 
Telecoaaunicat ions 
Software Evaluation 
Authoring Languages 

Instructional Activities and Methods. The daily 
schedule below illustrates the types of activities and 
instructional approaches that confronted the participants 
each day. The schedule began at 9:30 a. a. and concluded at 
4:00 p.a. A ten ainute coffee break (fresh coffee was 
provided every day by TTI #1) and an hour lunch break were 
included. 

The first half hour was daivoted to a group aeeting to review 
the previooe day 'a activities, answer qoestione and go over 
the schedule for that day. The balance of the tiae was 
divided into four or five instructional periods, and a 
different activity was planned for each period. 



Conput ing 
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As an exaaple, thii was the published schedule for Thursday 
of the third weelc. 



Using the PC in the Secondary Classroon 
(8m11 group discussions in Special 
Interest Groups in lecture hall.) 

Coffee 

PC DOS 

(Guest lecturer froa BT8, demonstration in 
the Coaputer Laboratory.) 

Lunch 

Software Evaluation Criteria 
(Guest speaker in the lecture hall.) 

Karel the Robot 

(Demonstration, hands-on activity in 
Coapnter Laboratory.) 

Daily Diary 6 Journal Reviews 
(Individual work in the Computer 
Laboratory. ) 

Despite frequent changes in schedule, the basic structure of 
the day reaained auch as outlined here. The general length 
of the sessions and aaount of variety was aaintained. 
ffadnesdays were an exception. Beginning in the second week, 
tfednesdays were set aside for individua|[ learning end no 
group activities were scheduled. This lUllowed the teachers 
to catch up on their work and spend^ aoi^e tiae learning the ' 
software prograas of greatest interest^ 

Despite the fullness of the "official** institute day, the 
teachers regularly spent extra tiae with the aachines. The 
facilities were aade available before and after the workshop 
in response to deaands froa the teachers. Qoae were waiting 
for the door to be opened at 8:00 a.a.; some stayed until 
the rooB was locked at 6:00 p. a. 

The pedagogy utilised by the two trainers was as diverse as 
the subject natter. A nuaber of different instructional, 
aethods were, used to coaaunicate the inforaation outlined 
above. These included lectures, group deaonstrat ions , 
hands-on work at the coapnter, discussions, saall group 
aeetittgs, and guest presentations. 

The coaposition of the instructional groups was also varied 
during the four weeks. Soaetiaes the whole workshop set 
together; othftr tiaes they worked as individuals. In 
addition, the teachers were given soae assignaents that 
forced thea to work in school groups and others that called 



9:30 - 10:40 

10:40 - 10:50 
10:50 - 12:00 

12:00 - 1:00 
1:00 - 2:30 

2:30 - 3:30 
3:30 -4:30 



for thea to aeec in spocial iaterett groaps (8I6«) .terots 
•ehoolt* Theoo chaa^e* aacoatagod the foraatioa of 
coaaanicatitott netvorfca within aehoola and hatveen schools. 

Bqaally iaportant to the aocceaa of the project were the 
type* of aaeignaenta that were giiren. Creative exercf.aes 
were designed to reinforce the new akitle teachera were 
learning. The firat aajor aaaignaenta consisted of a daily 
diary (which was to be recorded osing the word processiAg 
prograa) . Maxt , «sach teaehar had to prepare a collection of 
journal abatracta (aaing a data-base aanageaent prograa). 
Finally, each 816 waa required to coapile a set of 10 
coaputer-based lesson plana, oaing the software of their 
choice for storing the inforaation. These activities gave 
the participants practice using the software and provided 
practical aodels of ways to use coapnters in instruction and 
planning. 



A Tyyical Pay 

The four-week training prograa at TTI #1 appeared to be a 
very engaging experience for the participants; they arrived 
early and stayed late. They showed high levels of 
enthuaiasa for the activities in which they were engaged, 
and there was a great deal of aniaation in the classrooa 
throughout the day. In an atteapt to caputure the spirit of 
the training prograa, we will deacribe a ''typical'* day at 
TTI #1. The activities and conversations described in the 
followiog section actually occurred, and all quotes are 
authentic. However, the "day" is a coaposite of 
observations that were aade on aore than one occasion. 



Tuesday, July 27, 1983 
(The fourth week of the Suaqer Coaputer Institute) 

People start arriving at 8;0C a. a., though the day's 
activities do not get underway 9fficially until 9^30 a.a. 
One wight expect to observe a lot of fatigue at this point 
in the training, yet none is apparent. People are busy, 
cheerful, and intent on their work. 

Diaitri unlocks the door to the coaputer laboratory at 8:05 
a.a., and five people who are already waiting file inside 
and begin to work on a nuabar of different projects. 

Jack is developing a lesson on the periodic chart of 
the eleaeata oping the softwfre package called 

"Question." 

Martin is distributing copies of an application to join 
the "Coaputer Using Educatora" group. He is 
describing the group to those who are preaent and 
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l««ving eopict of Che forn on tba desks of those who 
heve aot yet arrived • 

Korea Is writing a progrsn in BASIC to dsmosstrete « 
Monte Carlo teehniqoe for esCiMting the irrational 
na«ber pi. At the ■oaent ahe ia having toae trooble 
getting the raadoa nnaiber generating function on the 
, IBM- PC to behave in the way she wants it to. 

Mary Ann and David are discoasing a newspaper article 
ona of theai has bronght in concerning the -problen of 
increasing the nuaber of nath and science teachers in 
high school. "Adding one course in science or 
■etbenaties at each A»erican high school woold. require 
40,000 new teachers." David esplains, "Hhere are all 
of those people going to c-one front** . 

As new people enter the rooa they are greeted by their 
colleagues who are already there. The greetings are osuslly 
warn and light-hearted. Robert cones in at about 8:30 a.n. 
and is surprised to find Howard already there. "Good grief, 
Howard,** he says, "did you stay all nightT" **Look under the 
benches," Howard replies without looking up fron his 
keyboard, "and .you* 11 see where I rolled over." 

By 9:15 a.n. nost of the group have arrived. The two 
activities that are receiving the greatest attention are 
daily diari^a and lesson plans. Bach participant is 
required to write a daily diary using Easywriter. The 
diaries are free-forn, and nost entries are chatty. 

"Well, things are looking good - the adninistrat ion is 
very positive about our plans - it looks like they 

would like to nove quickly If I can keep up with 

this and all ny class preparation, I should nske it 
through the year." 

"Beginning with e denonstration of a CAD systen, 
continuing with a backup of '^Question," and concluding 
with a denonstration of DBLTA GRAPHICS, today was 
interesting, fast-paced and infornative. In addition I 
practiced ny typing with typing tutor." 

"I spent nuch of yesterday working on ay "question** 
presentation. I believe I worked out all the .>ngs. 
This noraiag I presented it. All vesJt-eatrly 
snoothly... This' could be_A .grertft one for students to 
nake. By actoally.inpntiog their own questions and 
answers thny^-will be learning.% . , . I went to Pedro's 
Taooa for lunch bat ny tip for the day is to gat a 
paatrani sandwich at Betsy*s right next door." 

Other people are working on lesson plans incorporating the 
conputer in their particular onbject area. Piva spscial 
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interest groaps (SXG's) have been forned in the fields of 
English, Mathemetiee, Scieaee, Baeiaeet and Coapater 
Literacy. Baeh gi:onp vas assigned the task of preparing 10 
coeipttter-based lesson plans in their snhject area. Copies of 
each set of lesson plans will be aade available to all seven 
schools. Since this is the last week of the traiaiag 
institute, a lot of attention. is being given to coapleting 
the lesson, plans . One SIC grbap is aeeting in the snail 
classrooa to review their plans and decide if reirisions are 
necessary. In the coaputer Isiboratory Anne Marie is using 
Pfs:file to store a lesson plan on biorhythas . 

By 9:30 a. a. there is activity in the coaputer rooa, the' 
workrooa, and the coffee rooa. Edith and Alan are talking 
about the difficult task of tranSfevriag their knowledge to 
the rest of the teachers back at their school. 

'*So far we've been overlooking staff developaent . Teachers 
are hard to change, and the change agency eleaent has been 
underdone." 

Though they have the support of their principal, they both 
agree this is not enough to ensure that the innovative ideas 
will catch on. 

"What we need is support froa the other teachers," Bdith 
says. 

"Teschers are fragile," she continues, "and they are not 
used to having their authority challenged. They'll heed 
tiae away froa the students until they becoae coafortable' 
with the PC's, and they'll need tiae and assistance." 

Just then the lights in the rooa flash and soaeone in the 
doorway shouts, "Shut it down.'* People seea to recognis.« 
the signal and begin to gather in the classroom aext door to 
start the day's activities. Gradually over the next few 
ainutes, all 28 people aigrate to the classrooaa. 

The printed sehedn'le for today is as follows: 

9:30-10:00 Morning Meeting 

(Rooa 202) 

10:00-11:00 SIC Lesson Plans 

(Rooas 202, ^12, and Coapater Lab) 

■ . ' .. ■» 

11:00-12:00 Preparing School Zapleaentation Plans 

(Rooas 202, 212, and Coaputer Lab) 

12:00-1:00 ^"tSUch 

1:00-2:30 Private Tutor Oeaonstrat ion 

(Rooa 202) 
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2:30-3:30 



(tooa 202) 



3:30-4:00 Daily Joaraali/Dlarles 

Art Kaeper and Ruily Wallace, the tvo traiaera at TTI #1 are 
involved in three or foor aaiaated converaatioaa . For the 
first couple of aiAutes there ia a lot of general talk and 
kidding around. Then 4rt calla the aeeting to order. 

The first order of hosineas is to revise the schedule for 
the day. The afternoon demonstration of Private Tutor (an 
authoring syateis) vili poatponed until, Thursday because 
the guest speaker had a laat ninute change of plana. 
Instead, Irviag Brovnlee fro* Coaputer People ia here to 
denonstrate a new word processor called PP&:writ'e. 
Bro«rnlee*s presentation will have to take place in the 
■orning because he has to catch a plane immediately after 
lunch. A few other awitches are nade to sake aore tine for 
schoola to work on their iapleaentat ion plana. The revised 
schedule is a follows: 

10:00-11:00 8I6*s groups 

11:00-12:00 Pfs :write . - 

1:00-2:30 Prepare School Inpleaenat ion Plans 

2:30-3:30 Present School Plans 

3:30-4:00 Daily Journals/Diaries 

The next few ninutes are devoted to annooncesents froa the 
floor. This includes eoae joking and soae useful sharing of 
inforaation. 

Then Karen announces that it is tiae for her '*Tip of the 
Day." This is one of the rituals that seeas to have evolved 
over the past three weeks. Steading and approaching the 
front of the rooa with aock aoleanity, she announces that 
today's tip is of special interest to religious institutions 
(two of the seven schools in this network are religious 
schools). 

**This is less hedonistic than ay usual tipa," Keren 
announces. 

"Aaen,** froa soaeone in the crowd. 



"In the beginning, aa we all knov,. there was the word.** 
(Gruabling can be heard in parts of the rooa.) **Then t^ere- 
was the word processor*" 
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A fev **boos,'* «re beard. 

"Row* Cliere it tli« 'TBB HOED.' word procesior,** Karea 
continne* tindaooted* 

She holds ap « n«««p«p«r elippiag that adTertisea a place of 
aoftvare, called **TBE tfORD**. It la aa aatoaated coaeordaace 
that allova the «eer to ideatlfy a particular biblical 
passage. By aov people are langbiag aad paasiag the 
clipping around. 

Karen triea to explain how the s«.ftvare works. "Too aove 
Che cursor to aake a select ioa«. • " 

But Stephen froa St. Doainic High School shouts out. "Bo 
cursing." 

Everybody laughs uproariously, and Karen returns to her 
seat. 

This is the last annaanceaent froa the group, so Budy aafces 
soae final reaarfcs sDoot lessou plans and adjourns the 
aeeting. The group disintegrates into a juable of 
activities. Over the noise and aoveaent snatches of 
conversations can be heard: 

"I have the NBCC Teacher Utility #1. Who vents it next?" 

"Shall we neet in the coffee rooa or in 135?** 

**Tott know the English group is using PFS:file instead of 
Easywriter." 

The aatheaatics SIC aoves to Rooa 212 to discuss their 
lesson plans. Eloise is using the Question prograa to build 
a review of geoaetric concepta. Arthur describee a lesson 
based on an article froa an old issue of the Arithaetic 
Teacher. After Arthur finishes describing his lesson, John 
asks, "What do you think of uaing E'syvriter to prepare a 
sheet for writing geoaetric proofs?" "I don't onderatand 
what you aean," Este.lle counters, and an interesting 
discussion ensues. Soae people aeea to be having a 
difficult tiae trying to find eleaenta in their aatheaatics 
curriculua that utilise the general application software the 
teachers have been learning. It ia a challenge to think of 
ways to use tha word processing or filing capabilitiea of 
the coaputer ill aatheaatics. "If soaaoae vera iatere^ted. in 
the history of aatheaatics or ia biegraphiea of 
aatheaaticiana, they eoald use Easywriter to coapos'e and 
edit the reports." While everyone agreea that this is true, 
no «ne is teaching tha history of aatheaatics or 
natheaaticiana ia any of their claaaea, ao the idea ia 
dropped. 



At 10:45 Art mud Rudy cmll the whole s^oup beck together to 
get progr^ii reporte froa eech of .8I6'e end dltooee aa 
iaportent iten Chat wee inedverteacly left off the ■otrniag 
agenda - toaorrov'e aeetiag vith the echool principele. 
Vedaeeday will be the eecond official ¥ieic by the 
priacipala froai the aevea aehdole, and Art aad Rady waat to 
get ideaa froa the teaehera aboot topica that'ahoold be 
'addreaeed. They waat the priacipala to aea what the 
teachere have accoapliahed end to onderatand the 
iapleaentat ion plane they heve developed. Toaorrow'e vt«ic 
will provide an opportanity to bring the collective weight 
cf the f reap to bear oa the priacipala, to paranade thea to 
iapleae^t the prograa according to the teecher'e deaign* 
**We are/ going to lobby your principele actively,** Rady eaya* 
**% aa going to tell thea, 'your people ere going to be 
trying to convince yon, aad I waat yon to liaten to what 
they have to aey."* 

Art aolicits ideaa for the aext day'e ectivitiee. *'He*d 
like to take anggeetione for toaorrow'e achedole." There 
ere a lot of reeponeet, both well-intent ioi^d end liaaoroaa. 
There seeas to be e coafortable tenaion between th^. 
inetructore and their adainiatratore • The teaehera know 
what they went and and they also appear to be aware of the 
eleaenta in their plan that will be .the aoot difficult to 
iapleaent. They ask for Art and Rudy to oae their 
persuesive powers to convince principals of a nuaber of 
things: 

''Release tine.' We need to be able to coae beck to the 
■onthly group aeetings." 

"Tell thea that they have to provide funds for aore 
software. They ere going to think that we've got everything 
we need." 

"Yes, I need a PC at hoae," Meliada interjects. "I need 
one too," Art shouts back. "What else?" 

They continue in this vein for eboot five ainutes until at 
least six points have been put up on the board for the next 
dey's discussions with the principals. 

(Later Rudy end Art will explein thet they plan to focus 
wore attention on the principele once the echool year 
starts. There hes aot been tiae to involve thea Very deeply 
in the edncetional or the aocial aepecta-of the inatitate 
this susner. "Daring the fell we went to get ^he principel.; 
in for aoae hard hitting, intensive discnsaions, aad then go 
out to dinner end heve e goo4 tiae," Rudy will aey, "I 'a 
convinced that the social aspect la aa critical here as it 
is with the teechers.**) 
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next. Art ia^re4ae«« Xrviag Brovalas, vlio !• h«r« to 
4eMBstrftttt FFSsvrittt. A co«t«C«r with « large MOttitor has 
bean aet op la the elatarooa for the daaoaatratioa. Mr. 
Brovnlee la vary aathaalaatlc about the faatarea of 
P78:«rlta, aad the aoftvara appaara to be very wall racaivad 
by the taacbara. It aaaaa to ba easy to adit a docaoMat , 
■ove teat aroaad, ate* **flo« do yoa aadarllae?** aoaeone 
aeka. "It 'a a'aay,** Irving daaonatrataa tba procadara. 
One of tba diaries for Taaaday contains tbla entry: 

The BIC Itaa of tba day waa Irving Brovnlee ..• his 
deaonstratlon of PFSfwrlte vaa quite tbe beat news of 
tba montb. Our two biggest difficulties wltb 
Baaywrlter, andarllnlng and aovlng blocka of copy are a 
cinch to exeeate with PF8:vrlte. Vow tb.a big question; 
Since «e #ill have Baaywrltar at school In tba fall, do 
we start teaching It or hold off and start with 
PFS:wrlter 

The demonstration lasts about ^an hour , until U:A5 a.ai. At 
this point the group aeetlng breaka up and people return to 
the laboratory to work on different projects until lunch 
Cinie. Carol plays with a reasoning gaae called Snooper 
Trooper, and Milton boots op an econoalc slnolatlon called 
Free Enterprise. Soae people continue to work on their 
their lesson plans* 

There Is no official signal, but at approximately noon 
people begin to band together for lunch. They go off In 
groups* but not juat with staff froa the saae school. At 
first, Rudy reports, they stayed with their school 
colleagues, but these barriers broke down fairly quickly. 
"The SIG's got people working with each other. Bow they 
seea to Identify as schools and as SIG's and as a whole 
group." 

After lunch we reconvene In the clas«roOB and Art puts up 
the tentative agenda for tfednesday. 

9:30 - 10; 30 Software daaonstrat ion. 

10:30 ' 12:30 Impleiseatat ion Plans. 

12:00 - 1:00 Take your principal to lunch. 

1:00 " 2:00 Prlnclpal'a ■eating. 

*'Beae«bar Art says as be wrltaa, **prlttclpala nost 
experience the software tbaasalvas. This Is not Just a 
deaonstatlon of- yoo oaing a coaputar. 6e over your 
iapleaentat ion plans* Show thea bow aoch you've thought 
this through and what it will take. Then have lunch with 
thea." 
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**Tbea vhaa you get back,^ Ra4y «il4«, '*ArC «ad I will tell 
thea the truth •** 

As Art Is writing on the board, Rody reelisee they will need 
extra placea for the schools to aeet with their priacipala. 
He whispers to Art **ire*ll need space for all the groups to 
talk.** Art picks up on this and annonaces, "Ve'll open 
extra rooas oa this floor for all of yoa to «eet with year 
principals.** Then he aakes a note to be sore to check th *t 
the facilities are aade available. (Art and Rndy sees to be 
good at thinking on their feet and handliag the logistical 
probleas of workiag with groups of people.)^ 

Next, there is a big cowaotion as Mary Ann and Helen retarn 
froa Ittttch ten aiaates late. Appareatly this has occarrcd 
before, becaoae it is baose for hnaoroas rebukes froa Art, 
Rudy aad the ti^achers. la a faailiar gesture of ponishaent, 
Rudy writes the naaes' on the board. Helen protests, and 
Rudy calaiy puts a check aark by her naae signifying extra 
inunishaent . A second check aark for soae additional aiaor 
offease causes a great deal of laughter ia the group. 

This light-heartedaess is followed by soae serious 
diacussioa, as the group quickly g^ts back **on tatfk.** Rudy 
reaiads thea, **Bveryoae who isa*t goiag with the IBM 
aaiateaaace agreeaeat aust write a letter to Xraaer Xthe 
college V.P.) sayiag what aaiateaaace agreeaeat they have.** 

Hext , Art aad Rudy tura the aeetiag over to Heary, a teacher 
who spent 20 years ia aarketiag. They asked Heary to talk 
to the- f'roup about the iapleaeatat ioa plaa his school has 
developed. He discusses. a auaber of scheaes to introduce 
other st1^f f aeabers to the IBM-PC and help thea leara to use 
coaputerS. For exaaple, he aad his colleagues have 
collected articles aad prepared iaforaatioa. sheets 
describiag computer use in various subject areas. These 
will be sent to teachers in each departaent to peak their 
curiosity about the PC*s. Then the school will schedule 
browa-bag luaches for saall groups of teachers who respoad 
to these initial haadouts aad fliers. 

Heary offers a auaber of other ideas for geaeratiag 
exciteaeat aad iats.k-est aaoag the staff. He reaiads people 
that they should try to get reporters froa the local 
aewspapers out to the school. "Ia fact,*' be says, '*your 
local paper should be here for the suaaer coaputer 
iastitote. Sveryoae of your coaauaities has soae saall 
aewspaper that's dyiag for aews* If they kaew that the 
stadeats at X high school were having an opportunity to work 
with IBM personal coaputers they would be out at your school 
takiag pictures aad poblicisiag it. You have to take 
advantage of these opportuaities ." 
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lis approach to otaff dovelop«ieat aoondt « tot like « veil 
orgenised aerkeCiag plea. "Tea've got to expect oome 
reoiateace, ead thiak of vaya to cooaterVtlie aegativea - that 
will' coaa up. Reaenber, thia ia go lag to\be a gradual, 
proceca and you aeed to take e loag-tera yiev. Bat never 
let thea forget yoa are there!** 



RenryVa high energy preaeatatioa ia a good Uaapirat ioa for 
the other school groups. Vhen he finishes i^eakiag. Art 
reenphaaiaes three poiata that he vanta all »e achools to 
think about in their iapleaentat ion plana. \ 

V 

\ 

"Renenber your goal ia to evolve broad*baked aopport 
for using coaputers in instruction. In or'^er to do 
this, teachera need plenty of direct hands-on 
experience vith the aachine. Look how auch tiae you've 
put in.** 

He reainds the group that teachers heve a **hierarchy of 
concerns'* thet need to be eddressed: 



"First, they need inforaation to increase their 

t 

] 



awareness • *' 



''Second, they need a personal interaction wi^h the 
nachiaes and faailierity with the aechanica of using a 
coaputer . " 

"Third, they need to think about the iapact of 
coaputers on the students." 

At this point, Rudy produces large pieces of chert paper, 
aasking tape, and aarking pens. He assigns each school 
group to a classrooa to prepare a presentation about their 
•taff developaent plan. For the next hour ichool groups 
work on this task. 

At 2:30 the whole group reconvenes to aake foraal 
presentations* Bach school group has outlined their plana 
on a piece of chart paper. Theae are taped up on the walla 
all around the rooa, and groupa cluster aefr their displeys 
when they give their present'ation. 

Soae of the discussions ere quite general. For exaaple, the 
Penbrook High School te'aa dutliaej^ three or four ateps they 
are going to take to infora atafi'^out the hardware that ia 
available, but they don't reelly elaborate on any detaila. 
On the other hand, the ataff froa Loa Nareoa High Scliool 
descril>e a depertaeat-bydepertaent approech that includes 
specific plans to gradually involve the ataff in each 
departaent. Many of the other presentet ions are equally 
specific, including detailed celendars of events for 
introductory aeetings and follow-up activitiea with the reat 
.of the aehool staff. 
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The wliola ifoap is in higa spirit* dariag these 
presentstionsy There is spontsaeooi spplsote st the end of 
each preteatSyC ion , sad coastractive saggestioas are offered, 
for example, /Rohert saggests the phrase* **iiere's how the 
coapater caw lightea year lofd" as s slogaa for the brochare 
Poainguet Aigh School plans to develop for sll tescbers. 

It is s vjsrjr tapportive graap. Ro one seeais to aiad when 
ideas saKssted by one school sre echoed by aaother. For 
exampley^two of the latter preseatat ioas «ske tpeeific 
refereaces to ideas preseated by other schools. The 
Bostright High School tesa says, '*1fe're thiafciag of 
followiag the save plaa as Nalr,** aad the groap aods 
approval. 

The tieaa froa the St. Doaiaic's school explaias that they 
have daily facalty aeetiags dariag which tiae inforaatioa 
about the aew coapeters aight be disseaiaated . People caa*t 
believe that the staff really aeets this of tea. In fact, 
two or three teachers iaterrupt to verify this fact. 

"tfait a ainute, wait a ainnte. Do you aeaa you have a 
faculty aeetiag everyday?** 

Eloise explsias that every aoraiag the eatire staff froa St. 
Doaiaic's aeets to share 20 aiautes together with the Lord. 
This silences the skeptics ia the audience. Eloise adds 
that the new coaputers are so iaporteat to the achool that 
'*we aight be able to take a few aiautes each day and devote 
thea to IBM.** 

The last presentation concludes at 4:00 p.a., which is the 
ead of the official day. As a result a few people leave 
iaaediately thereafter. However, aoat retora to the 
coaputer lab to work on varioas projecta. Soae begin to 
record their thoughta ia their daily diaries. Others return 
to the activities they were workiag oa earlier in the day. 

i 

People begin to leave ia larger aoabers after 4:30 p.a. 
Yet, at 5:00 p.a. there are still five people hard at work 
in the computer laboratory. The last three teachers do not 
leave until 6:00 p.a. when the lab is locked for the night. 

Part icipant * a Evaluatiea 

The susmer coaputer iastitete was a saccess by almost aay 
measure. Eespoases on aa evaluatioa form collected on the 
final day of the program were estreaely laaditory. 
Siailarly , , the teacher's diariea are laced with poaitive 
coaaaata about the prograa. Moreover, our first'-haad 
observatioas during the four weeks yielded siailar 
impressions. 
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1f« tabalated the reapoatei to fevr o€ th« qaettiont ott th« 
evalttfttioB fera •dviaiaettred At TTi #!• TvAsty -lir«« 
coaplated «v«lo«tioas wore received, end yielded the 
folloiring InforttetioB. 

1. Teechere were oTervhelaingly poeitive iHiea esked 
about tbeir overall "geaeral iapreatioa o£ the 
traiaiag** they received. 

56% gave the progrea eatrene praiee, eayiag 
that it vat "excellent,'* **eaperl,'* 
"extraordinary**, etc. 

praieed the prograa, saying it was' '*«ell 
planned,** **valnable ," **vell etructored ,** etc. 

4% (one person) eoggeeted changing the 
enphasis of. the training. 

One cannot help but be iapreesed by^^ judgnent • eocb an 
the following: 

**Ab8olutely fantasticl** 

"Art a|id Rudy did a taper Job coordinating thit whole 
month." 

"The potitive approach of the inttructort and their 
continual focut on 'computer aa tool' made the 
training." 

"I think thit hat been an extraordinary cleat. I've 
never learned at much, had tuch great fun, end been 
paid tiaolceneout ly . " 

"Fine inetructpre made it the beet I They are 
profettionalt in the true tente of the vord." 

"The training vat taper! X enjoyed the rapport betweem 
the inttructort end ttudentt. I will mitt the clote 
eitociationt ve have thared." 

"It vat very profettionel in content and imprettively 
interetting. The inttructort demonttreted by their 
vordt and actiont thet nee of computert doee not 
dehumanise (one of my former feart)." 

"Ny training hat been oatttaading. Thote who trained 
ut vere oettteadiag. Their concern and care, tease of 
humor when you were ttraggling to learn, all blended 
into e toecettful training period." ^ 

26 
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2. Similarlj, the participants bad positive ''fealings 
about tha IBM PC.** 

**I aa in love*** **I'a impreisad with its 
capabilities.** **8eeas excellent to ae.** 
**Mice and aaootb.** vera typical of their 
coaaents. 

3. irhen asked to coment on the **aost beneficial 
experiences** thejr had during the training t participants 
aentioned ten different activities. Those receiving 
aore than one positive coaaent veref ' 

Sharing vith oth^r teachers; working in BIG 
groups; exchanging ideas vith peers (11). 

Hands-on tiae vith the eoaputers (6). 

Developing self-'relianee vith eoaputers; 
learning f**oa their ova errors, etc. (4). 

The variety of topics and presentations (3). 

Structure; organisation vitbout rigidity (2). 

Pbsitive intersctions vith instructors (2). 

4. Finslly, vfaen asked to indicate vays in which the 
prcgraa aight be iaproved, participants aads only a fev 
direct suggestions; 

More tiae; particularly aore tiae for hends- 
on vork vith eoaputers (6). 

Better screening of outside speakers; two or 
three preseatatione vere not effective (5)« 

More variety in the softvare (2). 

More exaaples of CAI (2). 

Faster pace (1). 

Soae aentioned other things that did not relate to the 
training itself: 

Mere e^uipaent for schools (3). 

Maks sure equipaent end aaterials are sent 

on tiae (2). ^ 

Four people offered no suggestions for iaproveaent . 
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At th«t« resoltt 4«aoaser«t«» th« pareieip«ats wmre ^ 
extremely eatiefied with the covpater edacat ioa prograa 
ispleseotad at TTX #1« ^ 

Covraeata ia the teachara* daily diariat eabstaatiate theae 
fiadinga. 

**Diecaaeloa oa oee of pfe aad vc ia eig groape Irae 
good 9 g#ttiag doao to detaila! Vould like copiae of 
other eige raporta eiaea aov ideas are really 
bagiaaiag to flow* 

''At the aoseot the paradox ia that I feel tired aad 
excited at the aave tiaa. I'm so glad the ireek is 
almost over hat I'« so loofciag forward to the rest of 
TTI»" 

''For the first time I am bagiaaiag to feel the 
computer coold become a part of me *-*jaat as my skiis» 
flute 9 hikiag boots are. This mast be what they mean 
by "frieadly Although I still have to aak maay 
questioas» today for the first time I have beea able 
to do maay things aithout asking or looking up - 
instructions #" 

"I've never had an experience such as this. I 
remember back to my college daya boa innovative the 
teaching tools and methods vere at that time. Nov 
those methods seem so archaic compared to computer use 
in the classroom*** 

"Good day» lots of ideas to think about^ since after 
all the computer is just the tool to 'do what aeeds to 
be done.**' The whole focus on changa aad problem 
.areas are » for me » the crux of the sessions* Both (of 
the trainers) vere of much help in foeuaing the plan 
for the rest of the year 

"Today was our day with principals* I felt it was a 
vary productive aad reaasuriag day* (The priacipal) 
was very cooperative and receptive » and I have a good 
faeling that he will work with us to make the program 
succeed •" 

"I found the discussion on change in tha school 
culture verjr valuable In forning a strategy to get 
t«acber« intereated in trying the cenputer in their 
classrooBS. X feel like I'm about to eabarfc oa a great 
adventure • ** 

**Thia if an exciting opportunity for our aehoola and 
for us as individuals. I an very enthuaiaatic and 
optiaistic about the inpleaentat ion of these computers 
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into oor carrlcoliiB. Oar teacher treittlng h«s been a 
valoabla axperienca.** 

**Taara vara shad in joy and aadnaaa as titii great 
progrea ease to »n end.** 

**Tbe elaaa baa been axtreaaly enjoyable, noatly X 
won Id aay doe to tbe joint effort a of oor iaatractora. 
Z have learned a lot, bat not eaonsb. I bava a long 
way to go, bat avont%ally X will gat proficient in tbe 
application of tbe pc.** 

''Packing op... Feeling aad to break away fron a 
vondarooa group. (Tbe trainera and topport ataff) all. 
are the grandeat 1 1 1 1 1 1 1 Mo sore blinking of lights on 
and off, now X can atay gloed to this screen. . .will be 
sending «y lawyer to (tbe trainer«) to collect ny 
divorce feea.** 

'*Tbis has been an extraordinary experieace. (Tha 
trainera) intereat and dedication to tbia program is 
uniqae. Congratulations on a job well dona 1 1** 

"I've learned and bean expoaad to nany things over the 
coarse of tha paat four weeks. X anticipate a great 
■any thinge of a poaitive nature to happen in many 
classrooms as a raaolt of this experience.** 

*'Xn ny opinion the XBM Models School Program ia the 
most significant innovation of tha 20th Centory that 
promiass hope for the fotaristic school of tomorrow.** 

Conversations with the trainera yielded similar aaseasments 
of program inpact. ffhen asked to comment on the project a 
week after its conclosion, the trainera gave it high narks. 
"The conputer-as-a-tool approach worked I,** said one trainer 
at TTX #1. And be was equally optimistic aboot the amoant 
of learning that had taken place. •*They really intarnalised 
the software. We gave then inatractions on how to back op 
tbe diaka and how to get atArted, and then we gave tbam time 
for free play and some aasignments, and it really worked.** 

The dthefrrarnarbrashed off attempts to analyse why the 
program was successfol. In his character istieelly 
light-hearted and self-effacing atyle he replied^ **Xf it was 
right, we probably stambled into it; if it was wrong, we 
sc\rewed up.** 

\ 

\ 

^ Analyaia 

The^e wece twenty-three factora that appeared to be direct ly< 
related to the success of tbe sammer coapater traiaing phase 
of the IBM/BT8 Computer Bdacation Program. Some have been 
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referred to la earlier dieceeeioae • For exaaple, coaMeatt 
oa the TTZ #1 evalaati^a totm Indicated a fair of the 
orgaaiaatioaal «haricteria€ica of the iattitttte that 
eoatribttted to ita aacceaa: flexibility, 816 groapa, 
trarlety, etc. la ajadltloa, aaay of the teachera offered 
^ttlrte explicit deac^riptioaa of the iap^rtant eleaenta of the 
coapater iaatitate. For exaaple, the field notea doeoxeat 
the followiag coaveraat ioa : 

Caroline explained how aach aha haa enjoyed the 
prograa. la fact, aha Hated five reatoaa why it had 
been to great • **The firat thing !• that Art and lady 
didn't look dovn on ua teacher*. They reapecCed aa for 
what we knew. It was al«o great that they adaitted 
their own lack of knowledge. They weren't eabarrasaed 
to say that they didn't know aoaething.** (Other 
teachera alto aentioned how refrething it wai that Art 
and Rody adaitted when they didn't know thinge* This 
isane ia iaportaat for teachers.) The. third thing that 
Caroline aentioned waa tiae; they had enoogh tiae to 
really explore the software. She alao liked the fact 
that "the easier aaterlal waa presented first and then 
things got harder as we went along." Finally, ^'another 
thing that was good was the variety that we got to do 
every day. It was refreshing to have the day broken up 
into segaents of an hoar or two. It kept us interested 
and alert." 

This was one participant's viewpoint. This analysis 
incorporated all the coaaenta §nd obaervations that were 
available to produced a aore toaplete list of variables that 
were correl,ated with successful coaputer education 
activities. (Of course, Caroline's judgeaents were 
incorporated into the overall aasessaent.) To provide aoae 
structure the variables heve beer, grouped into three broad 
catagoriea: contextual, prograaaatic, and personal. 
Contextoel eleaenta include facilitiea, haterials, 
institutional support, etc. The title prograaatic 
coaponenta refers to the scheduling and organisation of 
^o|ocr Mt^tivltittm^ Filially / thm par snnal-Jvaaiahtaa— era - 
those that relate to the styles end peraonalities of 
trainera and participants. 



Th« 23 veotexCiial » prograaaatlc and personal variables that 
related to project seeeess are listed ia Table 1. ffithia 
each category tbe elements are listed approslaately In 
decreasing order of isportance (tboogh no exact scale is 
iaplied)* 

ContOHtosl Bleaents 

Ve were not surprised to observe that contexlfaal eleaents 
affected prograa success. It would have been reaarkable if 
the "snrroondittgs** did not influence the instruction. 
Particularly noteworthy were five context-ual eleaents that 
related specifically to coaputer education; hardware 
availability, softwsre selection, institutional support, 
classrooa facilities, and tibe feeturee of the coaputer 
oysteas. 

Hsrdware Availability. . Each of the teachers in this 
project had access to his or her own coaputer at all tiaes. 
Mo one was rei|uired to share equipaent, learn jointly, wait 
in line for access, or feel, rushed to accoaaodate others. 
Because sufficient hardware wes readily available, each 
participant used lOOX of the. designated "coaputer tiae**. 
Consequently, each teacher in the IBN/BT8 Coaputer Education 
Prograa actually spent 75-100 hours using the coaputers 
during the training. Moreover, aany participanta took their 
aachines hoae during the aonth of August, so their actual 
practice tiae was greatly increased* 

Providing extensive access to coaputers was one of the aost 
iaportsnt and aost effective eleaents in this coaputer 
training prograa. The value of adequate "coaputer tiae" 
cannot be overeaphasised in planning for coaputer education. 

Software Selection. The softwsre was carefully 
selected to aatch the goals, of the prograa and be 
appropriate for use in schools. This prograa waa designed 
to proaote the use of the coaputer as a ault i-purpose tool 
in ail subject ereas, and the software that was used related 
directly to this gosl. Thus, the participants had access to 
general application software such as word processors, 
spreadsheets and filing systeas, which integrated well into 
the planned curriculua. 

Moreover, the software was not too coaplex for use in 
schools. There are aany word processing progrsas for tbe 
IBM-PC. Easywriter was ehoseii for use in the suaaer 
coaputer institutes because it had the features necesssry 
.for aost school applicat.ioas , yet it was relatively easy to 
•use. When Pfssffrite becaae available aidway through the 
suaaer it was deaonstrated at all the TTI's because it was 
even easier to use while still providing the aost frequently 
needed features. Coaputer education will be iaproved if 
prograa developers pay close «i:tention to software selection. 



and try, to match the software to the progras' foale aad the 
le^el of aophiaftication of the iateaded aaer. \ 




Of course a aiailar. •tateaeat could be aade ab^t 
edaeational eopport aateriale ia general. Anj iaetraetiooal 
prograa will benefit froa veil' ehoaea .aitppleaental 
aateriale. However, concera abo«^^1ie qaality and 
appropriateaeee of aateriale ap^eare to be aore iaportant la 
coapoter edocation than it ie ia other fielde. At the 
preaent tiae there ie greater variety in the content and 
quality of coaputer-related aateriale than in the content 
and quality of inetruct ional support aateriale in other 
fields. Greater care aay be necessary when selecting 
software and support aatavials relating to coapoters than is 
neceesary when selecting a textbook or workbook in another 
subject. Thus until soae level of standardisation is 
achieved in this new field, careful eoftware selection will 
reaain a critical eleaent in any coaputer education program. 

Institutional Support. This study revealed the 
extent of the instutional and logistical support required to 
conduct a successful computer education prograa. In 
addition to the facilities discussed above, the program at 
TTI #1 received invaluable assistance froa the school 
administration in the form of human resoercee, financial 
support and access to supplemental hardware, and software. 
For example, the Assistant Dean of the college was actively 
involved in planning the program. She also met with the 
school principals and used her position and authority to 
"insist" that the schools provide the appropriate guarantees 
regarding the use and aaintenence of the aachines. 

In addition, the school adainistrat ion offered the 
assistance of support staff who were working in their own 
computer education program, including the software librarian 
and the technicians. The school also granted participants 
access to the software library and the aicroeoaputer 
laboratory whenever necessary to supplement the materials 
provided by the IBM/BTS program. The technical support wss 
particularly useful. In fact, each of the thr,ee TTX's 
provided some additional technical expertise beyond the two 
assigned trainers. 

The school also contributed financial resoorcee to the 
project, providing release time iot the trainers to work 
with the network schools during the year. 

Educational planners will find that computer edocation 
programs are far more complex than they might at firet 
imagine. This study indicated that the level of resources 
necessary to conduct an effective coapoter education prograa 
aay be twice ae great as would be necessary for e coaparable 
inservice prog^ea in soae other field. An inadequate level 
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of support will cortaialy have a negative iapact an a 
coapitter edttcatioii project*' 

Claaarooa Faciliticf# The. clasarooBa at TTI #1 were 
attract lire, apacioua i veil lit and comfortable* While the 
attract iveneaa helped brighten the ataoaphere, it was not 
critical to the anceeaa of the program/ On the other hand, 
apaciousneaa , lighting and covfort all aeeved to enhance the 
programme iapact* 

A cowpnter-bated progran Requires more apace than a standard 
educational program* In addition to regular classroom space 
for people to meet and liaten to lecturesr a computer 
program needa enough table apace for the bardirars and enough 
storage space for softvare, manuals, etc* k demonstration 
classroom with large screen monitors for group computer 
presentations is also important* #1 provided adequate 

space for all theae functiona* In fact, the total amount of 
space iras almost double the amount that would be required 
for a non^comput^r progri^m* 

A computer laboratory alsov requires good lighting, since 
headaches and eyestrain arev.a real concern when video 
terminal'^ are used in improperly lit surroundings* Such 
problems are exacerbated in a computer education program 
where participanta may .also be experiencing anxiety about 
learning to operate a computer for the first time* Under 
these conditions propter lighting is an evnn more important 
consideration. 

the key "^comfort/* from the perspective of a computer 
education program, were the chairs. The computer laboratory 
at TTI #1 waa equipped witli^ modern, padded, reclining 
swivel chairs with arm rests Anyone who has to ait in 
front of a computer for four or fiye houra a day will soon 
appreciate the value of a good chair* It appeared that the 
*'mean time between getting up and walking around^ waa 
greater at TTI #1 than at TTI #3, where hard, less contoured 
chairs were used in the computer room (though we did not 
test this observation with a stopwatch)* 

Other **creature comforts'* were also, well attended to at TTI 
#1* Freshly brewed coffee was provided free of charge each 
morning, and vending machines were located next door to the 
computer laboratory for anyone who desired a snack. Many of 
the teachera commented favorably en the preaence of the 
coffee; it made them feel they were respected* Providing 
coffee waa a small gesture (though it was indicative of the 
care and planning that went into the program at TTI #1) that 
would be recommended to plannera of ""any type of extended 
educational program* 
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Coipttter Sytea W^^tuvma, Baeh Mchis« that wm» oved 
in tlii* project WAS rnqntpprnd «i€ii a eolor •oaiter, 4uml ditit 
drives aad • fvisfcar* Tk«» mwmxf M'^^ft^F*** able to 
learn oa a fell-featare eo«pater» aot a "■tripped-dovn** 
aodel* Oae iapertaat raault of tbia vaf that all the 
aoftvare raa la fall-faatari, /milti-eolor aode. 

In additloa, the aacbiaee were of extreaely bigh qoality* 
In fact, the IBM- PC was aean by the partleipattte ae the 
**Cadillac of Mieroaoapntere .** Vbila other aecbinea aight be 
functionally eqalvaleat, there wae a certain heightened 
eaciteaent and pride in aaing the PC* a. Of coarae, one doea 
not neceeiarily need the pover aad aophietication of an 
IBM-PC to conduct a coapater eiacatiea prograa for teachert • 
However, the coapotera that are need bus t have all the 
featorei that will be required and avaialble in the school 
setting. 

Prograaaatic Coaponenf 

It is difficult to dissect a coaplex educational prograa and 
deteraine which individual cbaponents contributed aost to 
its effectiveness. Yet , there were s aoaber of prograaatic 
features that clearly seeaed to be related to the success of 
this project. 

Adequate Learning Tiae. Siaply stated, it takes a 
long tiae to lOern to operate a coeputer, becoae faailiar 
with software, and develop a plan to integrate such 
technology into instruction. Each participant in this 
project spent at least 120 boors becpaing a "coapoter 
educstor,** end aost still considered theaselves advanced 
novices at the end of the training. Probably the single 
aost iaportant element in this project was the aaount of 
tiae that was provided for the teachers to leern about 
coaputers and use the equipaent. 

For aost of the teachers the IBM-PC was a strange and 
exciting new challenge. They had to overcoae their fears 
and false starts, leera froa their aistakes, aad juat log 
enough **tiae in the saddle** to becoae coafortabla with the 
aaehincry. Soae people had already need coaputers and 
learned the intricacies of the PC aore quickly. For thea 
the key eleaeat waa tiae to becoae fscile with new aoftware 
aad think about ways to integrate it into instruction. The 
deily diaries provided a good picture of the learning 
proceas as it waa as tahiag place. Aa one participant 
wrote, "every tiae I aade a aistake, large or saall, I 
learned aore than when f was a^ccesafol.** Learaiag froa 
one's aistakes ia tiae coasaaiag. 

As one of the traiaera at TTI #1 pot it, "the software aust 
becoae second-natura to ^ea. Only thea will they reelly be 
able to use the coaputers in their classrooas , ** aad the 
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trainer* bttli«ved tbat the prograa had aticceeded in this 
reepetft. **Thejr internaLiaed Che aeftvare,** one reported with 
pride after the project vaa over. Thii level of faailiarity 
requires tiae. This stady sagcested that adequate tine to 
use the eoapoters is the sine ena nen of coaputer 
education* 

Clarity of Goals. The trainers at TTI #1 had clear 
goals and objectives for their prograa. Consequently, they 
vers able to design specific activities to achieve these 
goals and were successful conveying useful skills to 
teachers. There are so aany topics that are relevant to the 
use of coapnters in education, that One aight be teapted to 
try to address everything. This could cause the prograa to 
lose its fapact, covering everything superficially vhile 
failing to treat any to[Ac in sufficient depth. The 
successful trainers in dur study benefitted froa a clear and 
liaited set of goals. \ 

Croup Interaction. lAnother effective tactic used in 
this project, was to encojrage collaboration aaong teachers 
by providing, opportunit ieiB for thea to work together. At 
TTI #1 teachers worked both^in school groups and in special 
interest groups (SIG's), 4tfd were given special project to 
work on in each cluster. 

All of the teachers froa a given school were brought 
together to work on a aajor project — the development of an 
i*pleaentation plan for coaputer education activities at 
their site. Tl^is gave thea an opportunity to establish 
close working relationships with their colleagues in other 
departaents. 

Alternatively^ the teachers were clustered into 
Sttbjeet'based SIG'» that cut across school lines. The SIG's 
were also given a ssjor project, to develop a set of 
coapttter-based lesson plans in eaich subject field. (At the 
end of the suaaer these were disseainated to all of the 
schools in the network.) Working \in 8IG*s provided teachera 
with an opportunity to aeet colleagues at other schools and 
establish relationships with people who shared their 
specific interests and concar««-« 

Teachers responded favorably to both of these projects. 
They appreciated the chance to work together, share ideas 
with their peers, and establish coteunicatioa channels with 
teachers at othisr schools. In fact , "^interact ion with other 
teachers was the aost frequently prais.ad eleaent of the 
prograa at TTI #1 (based on tlie written evaluations). Other 
educators are strongly encouraged to incorporate such 
activities into their inservice plans-. 

Planning for lapleaentat ion. Coaputer education is 
« vast subject, and it would have been possible to devote 
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Che •ttCir« four ir«ftk» to ditcossing only the herdvare ead 
•ofcwere. Meay eoafttCer e4ecatiett progrsM iiait their 
ebjeetivee co thee* topiee ettd aethittg aore. The ITS aedel 
went beyond hardware and software to etreee the developweat 
of leeeon plant to ate Che technology in the elaaerooa. TTX 
#1 espand Che approach^ even farther by eaconraging ceaehera 
to plan for the iapleaenCaCion of eowpocer edocacipn 
actiTities ii^ each schocl. 

Planning for inplevettCaCion incladed a nonber of accivities. 
First, teaehere were required to develop school plans that 
addressed Che need for inservice training for the rest of 
the staff, schedoling of acceas Co the ct>npoters, sharing 
lesson plans, etc. Second, school adainisCraCoro were 
involved in Che progran and were given an opporConiCy to 
work directly with the eqeipMnt on Wc leaet one occaeioa. 
Third, Che Crainers and Che TTI #1 ad^inisCraCora broaghc 
chair «wn preasnre Co bear oa principals Co insore Chac Che 
.inpleaenCaCion plans received appropriace attention. 

Site visits to achoola after Che conpleCion of Che projecc 
showed Chac cheee inpleaencaCion plans had been effeeCive in 
hasCening Ch^ inCegraCion ef Che conputers iaCo Che school's 
overall ■ edocCional prograw. ACCanCion Co iaplewenCeCion was 
an inporCanC elenenC in Che success of Che soamer coapuCer 
insticoce ac TTI #1, and Chis issne should be eddressed by 
ocher coapocer edecacion prograas. 

8of Cware~Based AasignaenCs. NesCering e general 
application prograa, each as a word procesaor or a 
spreadsheet, requires a considereble eaount of tiae* First, 
one aust learn the fondaaental coaaands that control Che 
basic operation of the software. Then one needs tiae to 
Interoelixe these procedures and ^becoae an effective user. 

There ere aany waya that e eoapuCer educacion projecC cen 
provide Chis learning and pracCice Ciae. One aecbod would 
be CO sec aside unsCruccured Ciae for teachera to practice 
whatever skills they wished. Vhile this approech eppears to 
be attractive, it has a pocenciel flaw. To be effecCive, 
Che parcicipanca ausC be able Co uae. JjrAfi-ilijte well. They 
aust be able Co ecC as self-direcCed learners, set 
appropriate goels, end create their own activities. When 
Che subject aatcer is new (end soaewhiiC fearful) es it is in 
the. case of conputer technology, chese can be a very 
difficult casks. 

An alCerneCive approach ChaC wee effeccive et TTX #1 was to 
iapose specific essignaenta chac required Che uae'of 
parcicular pieces of sofcware. For esaaple, eeieh 
percicipenc at TTX #1 wee reqnired Co keep a daily diary. 
The diary aasigaaenC waa iacroducad iaae.diaCely afCer Che 
Ceechers bed learned Co use Che leaywriCer word processor. 
There were no roles ebooC wheC bed Co be included in Che . 
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diary (thongh the trainert intfieated ttn Ucereat in peoples' 
thottghta aboat the traialttg attd thair f reviat kaovledga of 
the PC* a), bat tbe aaaignoeat bad to bO eo«|»letad otlng 
Basf writer. 

Similarly, after tbe teacbera bad been latrodeead to the 
?F8:file data baae aanaseaent ayataa, tbey vere given an 
aaaignaeat tbat repaired tbea to uae PF8:fiU on a regular 
baaia. Eacb'teacber vaa reaponbaible for reading and 
reviewing a conputer-related article fron a Bagasine or 
joornal eacb day. Tbe inatrnctora anggaated cdtegorie* to 
oae when annaarising the articles, bat tbe teacbera were 
allowed to set ap their own filing fora. Tbey were 
'responsible for finding edacational articles, reading thea, 
writing an abstract, and atoring tbe inferaation in tbe file 
tbey created. 

Teachers were also encooraged to oae the conpoter for 
storing other kinds of inforaation. For exaaple people used 
the coaputera for coaposing, correcting and atoring^l^ti^eir 
lesson plana. 

These software-referenced assignaents provided atractared 
opportanit iea for practice with the software and also 
reinforced tbe idea of the coapnter as a tool. They proved 
to be an effective devicb for encouraging tbe teachers to 
aaster the new technology. 

Structnred Leasons. The presence of a thoroagh 
schedule and a well-defined daily plan of activities at TTI 
#1 seeaed to have a positive iapact on the participants. 
The clear fraaework was beneficial for at least three 
reasons. First, participants had **advaaced organisers" so 
they knew what topics would be addressed and when certain 
questions were going to be answered. Second, tbey also knew 
when free tiae would be available, so, tbey could budget 
their own tiae. Third, tbe clear scbisdale reinforced tbe 
feeling that the trainers were experts and tbe prograa was 
likely to be successful. It aiaicked the type of acbedaling 
and planning teaifhera are asked to do for their own elaases. 
*'Teacher«i are fairly structured people and tjbere esiats a 
certain autheaticity to publishing a schedule," one of the 
trainers said, and added with caution, "in fact, cbangea can 
be disruptive." 

Tbe eapbasis^ on structure could also be seen in tbe lesaons 
tbeaselvea, when it appeared to be equally effective. Tbe 
Bost. succfltssful lessons began with clear directions, 
continued with a abared exaaple of the product or proceas, , 
provided opportunit iea for individual exploration,, and 
concluded with a related assignaent.. In contrast, lessons 
with a ainiaua of introduction and f greater aaount of open 
discovery left aany people confused > and frustrated. Reaarks 
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froB teachers vho received lec« •trectared leecoas iecleded: 

'*Nore ctrectered plenaint with wrietea lactractioac 
like foraettiag copying, etc.** 

"Lecture first.** 

**A little ttore directed iaetractiea.** 

When leeraiag eboot coapaters teechere seeaed to reopoad 
well to leetoat that provided clear directioa aad practice 
with foadaaeatal akillt before **taraiag thea loae** oa their 
owa. Oa a larger acale. this stady auggects that a coapater 
edacatioa pregraa will heaefit froa a clear fraaeworfc aad a 
well desigaed laatractioaal plea. 

Volaatary Fart icipatioa. Rot all of the teachers at 
the three sites were pleaeed ahoat the opportaaity to 
participate ia the prograa. The aost serioas objectioa caae 
froa teachers who were told to attead though they had ao 
iodicatiOB that they were goiag to be iavolved ia the 
school's coapoter activities ia the future. This occarred 
because soae schools were aotified of their part icipatioa ia 
the prograa at the last aiaute, aad they pressed svsilsble 
teechers iato service to attead the iastitute. The two or 
three teachers who fell iato this cstegory did aot beaefit 
froa the iastitute as auch ss teachers who were esger to 
participate aad iavblved ia the school's plaaa for ase of 
the coaputers. It would seea best to iaclade the aost 
willing sad eager participahta first in coaputer education 
prograas. Those who volunteered for this project appeared 
to be the aost dediceted learaers. 

Attentioa to Social Heeds. The social aeeds of the 
participants were an iaportaat coaeera at TTI #1, aad the 
prograa waa aacceseful, ia part, because of the atteatioa 
that was paid to the social aspects of the group. Freshly 
brewed coffee waa provided every aoraing at ao charge; tno 
catered buffet luaeheeae were held. An open house aad 
dinner for participants aUd their faailies was arraaged. 
Participaats reported that these extra persoael teaches aade 
a great differeace ia the ef f ect iveaess of the project. 
They helped establish sa esprit de corps aaoag the 
teachers, gave thea pride la their participat ioa aad 
provided a taagible deaoastratioa that they were respected 
professioaels . 

Keduced Pietractioas. Oae sigaificaat adveatage of a 
suaaer prograa is that participaate eaa devotsi aore tiae to 
the subject because there are ao pressiag claasreoa 
respoasibilitiee repair lag - their atteatioa* Teachers coald 
really "throw theaselves into it," as oae partieipaat 
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described it, vlthoiat the daily preeattras and deneads of 
thair Jobs. 

Sttcb acteativaaaaa ia particularly iapercanc for coapnter 
adaatioa prograaa baeaaaa the aabjact ia ao technical. Xt 
vaa poeeible to aripiva early aad atay late (aa ao aaay 
teaehera did) becauae they did not have preaaiag claearooa 
reapooaibilitiea. This freedo* aee«ed to iacreaae their 
petieace vith the diffiealt ahilla they were tryiag to 
■aater. They had the fortitade to peraeveira when learninf 
waa difficult becanae ao *'nest aorning** teaching datiaa 
demanded their attention. While it ia not poaaible to have 
all training take place daring the auMer. one ahonld strive 
to naxiaiae attention by ainiaising external deaanda and 
diatract ions. 

Sappleaental Knperta . Few individaala posaeaa such 
br\pad knowledge of educational eoapotiag that they can 
adequately address all teacher concerns in this area. One 
would be wise to utilise outside experts to snppleaent the 
knowledge of the instructor. For exaaple, aewan or eight 
guest\speakers aade preaentationa during the saaaer coaputer 
instityta at TTI #1. Vhile two or three of thaae 
presentations were not well received, participants agreed on 
the overall value of the gueat lecturera. They provided 
specialised expert iae f and inforaation tbat waa valued by the 
teaehera. They also provided different, perspectives on soae 
issues and gave the participants a broader experience. 

Personal Bleaents 

Just as in any other educational endeavor, the aoccess of a 
coaputer education prograa depends upon the skills and 
abilities of the trainers. Recognising this, ST8 devoted as 
Bttcb tiae as possible to the selection of the trainees and 
the TTX's. gelection was difficult for aany reasons. , 
Certainly the lack of any aet of criteria that characterise 
s **good teacher" or a "good coaputer teacher** was a aajor 
stuablittg block. As a result, the aain criterion used in 
the selection process was experience. 

Wow that the training coaponent is coapleted, it is possible 
to say sMre about the talenta possessed by the aore 
affective coaputer- educators in thia project. Observattona 
aade during the project auggeated a nuaber of skills aad 
abilities that aarved the trainera well. Of courae, 
fundaaeatal teaching #kills were critical - the ability to 
express oneself clearly, to plan a praaentatioa in a logical' 
order, to underatand and respond to feedback froa atudants, 
to aodel courteous and cooperative behavior, etc., were 
required. Beyond there, however, there seeaed to be soae 
specif e abilitiea that were iaportant to be aa effective 
coaputer educator. 
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/ Rpgpect for 8tii4«ttf Traiaert at tTX #1 vera 
highly praiaad f^r daaoaatraciag raa^et f<rr thair atadaatt* 
Apjaraatly atteli raapaet ia sot alipa^a a9i4aat ia iaaarvica 
•doeatioa pregraaa, baeaoaa thia waa oaa of tha mott 
fraqaeatly praiaa^ M9p*ef of tha pr^|act • 

Raapacc ia particalarly iaportaac ia tba fiald of eoapoCar 
education baeaata it ia ae aaajr for taehaologieally 
sophist icatad iadividaata to "talk dova" to paopla irtio ara 
oaf aai liar with coapotars* lataadad or aot thair tona ean 
be coadascending. Tha two traiaara. at TTI #1 avoidad this 
problaa; thay aehnoaladga4 tha skills aad abilitias of tha 
te«chers aad treated thaa aa prof asaionala. A eoaaaat froa 
one of tha trainers oaptaraa tha attitada that vaa avidaat 
at TTI #1. **i:.at's face it* tha taaehar kaotia aora thaa 
anyone else about tha aitoatioa that exists ia thair 
clsssrooa. Thay ara the aaparts bo this aeora.** Aayona aho 
hopes to conduct successfol coapnter edaiiation activities 
for teachera should strive to achieve such aa attitod^^ 

Knoaled^e of Coapaters aad Their Dse in gducation. 
It should be clear that knoaledge of the auhjeet is 
necessary for effective instruction. Thia is particularly 
true in technological subjects because so auch nev 
inforaation hss eaerged in the past decade. As an exsapla, 
the nuaber of hdrdvare and software questions that aroae 
during suaaar coapoter institute waa staggering. Though BT8 
provided an intensive introduction to the hardware and 
software, trainers who already had an an extensive working 
knowledge of coaputers learned auch aore and were wore 
effective during the project. 

It was also extreaely iaportant that the trainers were 
fsailiar with the educational uses of coaputers. 
Neither asseably language prograaaing ability* nor 
fsailiarity with advanced eoaputer data aaslysis were 
particularly relevant to tha edaeatienal applications 
addressed in this project. A coapnter educator aost be 
fsailiar with tha expanding role that technology is playing 
in education; kaowladga of business or scientific 
applicationa is not an effective aubstitote for faailiarity 
with eoaputer literacy, coapoter assisted instrjuetibn, 
eoaputer asnagaaant of edocatioa, etc. Knowledge of 
eonputers should be a key selectioa criteria for eoaputer 
educators working in this field. 

Flexibility. Soaathiag aaaxpeetad happened alaest 
every day dariag tha saaaar coapnter last itatea* Thasa 
"surprisea** ranged, froa a qaaat apaakar who did aot arrive 
on tiae to a piece of software that crashed; froa 
wonderful lessoa idea that eaerged aaaxpeetadly to a power 
f el lure. The techaieal nature of the aaahiaary aad tha 
intensive foraat of tha workahop seeaed t'o gaaraatee that 
unpredictable thiage woald ^ceor. 
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Aft effective coapoCer educator ttee4e to be able to deal vith 
t1i« aaelipected' aad aake ad jaataente to aceoraodate eaall 
divereione and aiaot cataetropbae. Somm traiaera we 
obeerved reacted to tbeee circaMtaacas by aot plaanlng 
carefally. Tbia eaeaed to be a alatake. Ae was pointed out 
above, good plaaain^^ aad etractore were iaportaat. BoweTer, 
the ability to be flexible aad adapt to ebangitig 
eireaaetancea vaa a necaeeary coapleaaatary skill . 

Faailiarity a^th Schoole. Faailiarity with school 
operatioae wae oae of the criteria need to select trainers 
for this project, and this stody confiraed the iaportaoce of 
this factor. As a fceyxexaaple, the aodale on planning for 
iapleaentation develop^ at TTX #1 grew out of the trainer's 
own concern aboat the characteristics of change in schools. 
It proved to be one of the nost iaportant parts of the 
training project. The stody snpported the notioa that an 
effective coapoter edacat^r needs to be faailiar with the 
way schools operate and the coaplexities of edocational 
organisations. 

Creativity. ThoagH the trainers were provided with s 
aodel to follow during their two week BTS introduction, they 
had to develop aany of the training activities on their own. 
As a result, there were variations in the prograa froa one 
site to the next, and auch individual initiative was 
spparent. Many of the aost effective presentat iona ware the 
result of creative ideas generated by the local trainers. 

Generalising froa this experience, it appears that 
creativity is an extreaely iaportant criterion for an 
effective coaputer educator. Coaputers are a relatively new 
eleaent in education and there is a lot to be learned about 
introducing teachers to this new tool. Over tiae the 
successful ideas generated by this project and others will 
be shared and will iaprove the quality of coaputer education 
in general. However, at present a generous' helping of 
creativity is a aust for an effective coaputer educator. 

Sense of Hoaor. Concentrated technical education can 
be a stressful experience for students as well as trainers. 
The trainers at TTI #1 used huaor as an effective tool for 
easing tension and keeping the prograa operating saootbly. 
This is not to suggest that coaputer educators aost aspire 
to be stand-op coaics; however a light-hearted aanner and a 
pleasant sense of huaor aay be a valuable asset. 

Strength of Personality. One does not have to be a 
bold, intense personality to be a good teacher. However, 
the huge a'soont of technical knowledge that aust be conveyed 
in coapoter education aakea it iaportaat for educators in 
this field to be very directive at tiaes. The affective 
trainers in this project had enotfgh foreefolness to be able 
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CO pttll « ^rottp of people together mm4 iapoee toae order 
when Informetioo needed to be eonyeyed* 

A certain aaoaiit of eeeert iveaeee ves eleo ea aceet. 8oae 
trainers acted as edvoeatea for the teachera in their 
prbgraa. They cajoled third perty aoftvnre vendora and 
oatside experts to assist with the project. They deaanded 
and received anavers to qoeations Jroa BT8 and IBM. Their 
projects were aore effective hecaase of their assertitreness 
and advocacy. A truly aeek leader vonld not have been as f 
effective. 

Kva Inativeneaa . Those trainers who had an active 
curiosity about how well the prograa was doing, aeeaed to be 
aore effective in aafcing iaproveaents . An interest in 
foraative evaluation seeaed to aoae naturally to soae 
trainers, but not to others. Soae planned for evaluation 
froa the outset and were entreaely interested in the kinds 
of feedback they aigbt get froa the participants. To othera 
evaluation was an afterthought. In . general, the foraer 
group was aore effective than the latter. 



Discussion 

There is little doubt about the need for research to 
identify effective strategies for coaputer education. The 
Congressional Office of Technology Assessnent (1982) 
reported that "widespread use of technology in the classrooa 
will require that teachers be trained both in its use and in 
the production of good qurriculua aaterials'* (p. 9). 
Unfortunately, tbe report concluded ** . . . there ia little 
evidence that aost of the teacher training colleges in the 
United States are providing adequate instruction to oew 
teachers in the use of inforaation technology** (p. 10). 

The IBM/ETS Coaputer Education Prograa was designed as a 
nodel for coaputer education, and the goal of this case 
study was to docuaent the prograa and learn aa auch as 
possible about the eleaents that were effective. As it 
turned out, the aain study site was extreaely successful. 
Consequently, the descriptive sections of this report 
provide useful qxaaples and illustrations for other prograa 
planners. More iaportantly, the analyses reported here 
identified 23 featurea that contributed to the project's 
success. (See Table 1.) Herein lies the value for tl|ose 
who are concerned aboot^ coaputer education. The results can 
assist in foraulating coaputer education prograaa and can 
serve as a guide to further research on this topic. 

To facilitate the use of these results, the variables were 
ranked in priority order based on iapaet • Vhile this 
ranking was soaewhat aubjective and was a function of the 
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context in irtiica the ebeervetient were aade, those eleaeate 
at the top of the liet ehovld eerteiiily reeeive etteetion in 
•ny eospnter ednbetios project* Vithont • donht the 
proviiion of Adeenete Leernlng TiBe« end eppropriete 
Herdvere end SoftWere ere inditpeneible • Siailerly, it is 
herd t0 overeapheelse the iaportence of Cleer Goele, 
Plenning for loiplettentet ion end the provision of 
opportnnitiee for CWonp Zntereetion. Instrnetors ehould 
eerteinly possess eA^horoogh Knowledge of Coapetere end 
Coapnter Use in Bdoc^tion. 

Other studies have confirmed the iaportence of aeny of these 
key factors. AdequateXtiae on the coaputer end 
opportnnitiee to plan f^r integrating the coapnter into the 
corricnlna ere the eleaents reported aoet often in the 
literetnre thet exists on^ this topic . gheveleon, et el. 
(1983) reported thet teecnere vented on-site coapnter 
inservice trnining thet provides **as aoch hands-on practice 
as possible** (p. 87). Ken^ et al . (198>K found that what 
teachers "vent aost was nor^ tiae to nse the aachines, to 
develop their expertise, to review available soft^mjre and 
plan for its ose in the clessrooa" (p. 19). Siailerly, OTA 
(1982) concluded thet inforaetion technologies cen be aost 
effectively applied to tasks when they ere well integrated 
into their institutional environaent. 

Sven with this confiraetion the results of this study aost 
be used with cere. It is not true that eech of the featox'es 
thaf^ was identified aust be present to have e successful 
coaputer qdocation prograa. Neither is the preeence of all 
▼ariables sufficient to guerentes an effective progrea. 
This wes e study of e single project » end educational 
*^>la|iners will heve to interpret these results in light of 
individual circuastances . To the exfent that conditiona are 
siailar (and there are aany siailar^ dleaents in aoet 
coaputer inservice ectivitiee) progVi^jflevelopers wonld be 
wise to attend to the veriebles identified in this reseerch 
^and try to incorporate thea into other coaputer education 
prog-vaas 
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T«bl« 1 



key F«ataret for Coapoter Idoeatiea Progra«« 



Hardware Availability 
Software Selectioa 
Xnat ittttional Support 
Claearoow Facilities 
Cowp^ter System Features 



Prograwatic Feateres 

Adeqafte Learning Tiae 

Clarity of Goals 

Group Interaction 

Planning for Impleaentat ion 

Structured Lessons 

Sof tware'Based Assignaents 

Voluntary Participation 

Attention to Social leeds 

Reduced Distractions 

Use of Supplemental Sxpertise ^ 



Personal Characteristics 

Respect for Students 

Knowledge of Coaputers and Their Use In Education 
Flexibility 

Familiarity with Schools 
Creativity 
Sense of Huaor 
Strength of Personality 
° Evaloat iveness 



44 

» 41 " 



Bogdan, B. i Taylor, 8. J; Introdoction tc qttalitatiyg 
research nethoda. Sew York; T-Iateracieace . 

19 75. 

Kane, J. B«, Shelagold,, K., ( Badreveit, M. B. 

NicrocoBpoCer teehnology la acboola: lasoes for 
reaeareh* Paper preaeated at the aaaoal aeetiag of 
Aaericaa Bdoeational Beaearch Aatoclatlon, Montreal, 
April, 1983. 

Office of Technology Aaaeaanent. Inforaation technology 
and ita iipact oa aaarican edncation » Waahiagton, 0 
C: Congre^aional Office of Technology Aaaetaaent, 
1982. 

Fatten, M. Q. Qnalitative evaluation aethoda . Beverly 
Hilla; Sage foblicationa, 1980. " 

Shavelaon, B. J., Winkler, J. D*, Staas, C, Feibel, W. , 
Bobyn, A. B. , & Shaha, S. Tcachera' nee of 
aicrOcoapoter-baaed aatheaatict and acience 
inatrnction T (fforking draft irD-2085-BZE . ) Santa 
Monica: Band Corporation, 1983. 

Van Naanen, J. (Ed.) Qualitative aethodology . Beverly 
Hills; Sage Publications, 1983. 



42 45 



